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TRANSFORMER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention generally relates to 
transformers, and more particularly to a transformer for 
use in a high voltage power supply. 

2. Description of the Related Art 

[0002] Fig. 4 is a perspective view of a 
conventional transformer. Transformer 1 includes a 
bobbin 2 having a primary winding 3 and a secondary 
winding 4 wound thereon. The bobbin 2 includes a 
cylindrical member having a plurality of flanges 
extending radially from the cylindrical member. A 
relatively thick wire is used for the primary winding 3 
so as to allow a large current in association with a low 
voltage to flow therethrough. The ends of the primary 
winding 3 are connected to the terminals 5 provided on 
the bobbin 2 . A relatively thin wire is used for the 
secondary winding 4 so as to allow a small current in 
association with a high voltage to flow therethrough. 
The ends of the secondary winding 4 are not connected to 
the terminals 5. The primary winding has a greater 
number of turns than the secondary winding. If needed, a 
tertiary winding (not shown) is wound on the bobbin at a 
location adjacent to the primary winding 3. The ends of 
the tertiary winding are connected to the terminals 5. A 
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thin wire is typically used for the tertiary winding 

> 

because a large current does not flow therethrough. 

[0003] Fig. 5 is an exploded perspective view of 
another conventional transformer 10. Transformer 10 
5 includes a pair of bobbins 11 and 14. A primary winding 

12 is wound on the first bobbin 11 and a secondary- 
winding 15 is formed on the second bobbin 14. A central 
aperture (not numbered) of the second bobbin 14 receives 
the primary winding 12 wound on the first bobbin 11. A 
10 relatively thick wire is used for the primary winding 12 

% so as to allow a large current in association with a low 

ffl voltage to flow therethrough. The ends of the primary 

hj winding 12 are connected to terminals 13 provided on the 

Jft first bobbin 11. A relatively thin wire is used for the 

ffl 15 secondary winding 15 so as to allow a small current in 

g association with a high voltage to flow therethrough. 

21 The ends of the secondary winding are not connected to 

ty the terminals 13 . The primary winding has a smaller 

72 number of turns than the secondary winding. If needed, a 

2 0 tertiary winding (not shown) is wound on the first bobbin 

11 adjacent the primary winding 12. The ends of the 
tertiary winding are also connected to terminals 13. A 
thin wire is typically used for the tertiary winding 
because a large current does not flow therethrough. 
25 [0004] In the transformer 1 shown in Fig. 4, the 

component costs are relatively small because all the 
windings are wound on the single bobbin 2. However, the 
degree of coupling between the windings is low. In 
addition, because the process used to wind two or more 
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wires having different thicknesses on the single bobbin 2 
is time consuming, particularly for changing the wires, 
the cost of manufacture is increased. Furthermore, 
because a core (not shown) is provided through a central 
5 aperture of the bobbin 2, and its potential is 

substantially equal to ground, measures must be taken to 
provide insulation between the core and the secondary 
winding 4 to which a high voltage will be applied. While 
this problem can be addressed by increasing the thickness 

10 of the bobbin 2, this will increase the overall size of 

the transformer 1. 

[0005] In the transformer 10 shown in Fig. 5, the 
primary winding 12 and the secondary winding 15 are wound 
concentrically on the first bobbin 11 and the second 

15 I bobbin 14, respectively, achieving good coupling 

therebetween. Furthermore, because the secondary winding 
15 is wound on the second bobbin 14 which itself is 
disposed radially outward of the first bobbin 11, a 
sufficient distance is provided between the secondary 

20 winding 15 and a core to facilitate insulation 

therebetween. However, use of the two bobbins 11 and 14 
increases the cost of the transformer. In addition, 
because the two windings 12 and 15 must be separately 
wound on the two bobbins 11 and 14, the winding process 

25 takes a lot of time, raising manufacturing costs. 

[0006] Furthermore, if a tertiary winding is 
required in either of the transformers 1 and 10, it will 
require a thickness which is different from that of the 
primary winding. Since these windings are wound adjacent 
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to each other, the winding process involves a changing of 
wires which takes more time. This problem could be 
overcome by winding the tertiary winding (which is the 
same thickness as the secondary winding) adjacent the 
5 secondary winding. However, because this would require 

that the tertiary winding wire be thin, the ends of the 
tertiary winding may not be properly connected to the 
terminals due to the vibration of the bobbin with respect 
to the terminals. 

^ 10 SUMMARY OF THE INVENTION 

IB [0007] The present invention provides a 

lj transformer including: 

H; a bobbin having a first and second tube -shaped 

SB members which are coaxial and integral with one another, 

q 15 said first tube-shaped member being located radially 

y| within said second tube-shaped member so as to form a gap 

ry located therebetween; 

^ a first winding comprising an air-core coil located 

in said gap between said first and second tube- shaped 
2 0 members of said bobbin; and 

a second winding affixed to said second tube-shaped 
member of said bobbin. 

[0008] The air-coil is preferably not affixed to 
the first and second tube-shaped members. Rather, it is 
25 preferably inserted into the gap between the two tube- 

shaped members. 

[0009] While the two coaxial members are 
preferably tubular in shape, other cross -sections can be 



00502804.2 



- 5 



used. For example, any polygonal cross-section, such as 
a triangular, rectangular, other polygonal cross-section 
or any oval or irregular cross-section, can be used. 

[0010] Preferably, the first winding has a 
5 relatively small number of turns and serves as an input 

winding which allows a current in association with a low 
voltage to flow therethrough, and the second winding has 
a relatively large number of turns and serves as an 
output winding which allows a current in association with 
10 a high voltage to flow therethrough. 

[0011] The transformer may further include a 
third winding wound on the second tube -shaped member. 

[0012] The third winding preferably serves as a 
feedback winding which allows a small current to flow 
1 5 therethrough . 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Other features and advantages of the 
present invention will become apparent from the following 
description of the invention which refers to the 
2 0 accompanying drawings. 

[0014] Fig. 1 is an exploded perspective view of 
a transformer according to an embodiment of the present 
invention. 

[0015] Fig. 2 is a sectional view of the 
25 transformer shown in Fig. 1. 

[0016] Fig. 3 is an exploded perspective view of 
a transformer according to another embodiment of the 
present invention . 
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[0017] Fig. 4 is a perspective view of a 
conventional transformer . 

[0018] Fig. 5 is an exploded perspective view of 
another conventional transformer. 



5 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0019] Referring to Figs. 1 and 2, the 
transformer 2 0 includes a bobbin 21 having a first and 
second cylindrical members 21a and 21b which are formed 
integrally with each other so as to form concentric 
10 circles having a gap 21g therebetween. The lowermost 

(S ends of the cylindrical members 21a, 21b are coupled 

i\l together by a radially extending base member 21c. A 

H plurality of flanges 21d extend radially outward from the 

fig cylindrical member 21b. A secondary winding 22 is wound 

^ 15 on the second cylindrical member 21b. 

1/1 [0020] A primary winding 24, defined by an air- 

fU coil, is inserted into the gap 21g. As used herein, the 

term u air-coil" refers to a coil which is not supported 
by a bobbin or similar core. The air-coil is preferably 
20 formed by a relatively thick wire so as to allow a large 

current in association with a low voltage to flow 
therethrough. The ends of the secondary winding are 
connected to respective terminals 23 extending from the 
base of the bobbin 21 after the primary winding 24 is 
25 inserted into the gap 21g. A relatively thin wire is 

used for the secondary winding 22 so as to allow a small 
current in association with a high voltage to flow 
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therethrough. The ends of the secondary winding 22 are 
not connected to any of the terminals 23. 

[0021] The air-coil defining the primary winding 
24 can be readily manufactured by winding a self-bonding 
wire on a cylindrical member which serves as a core, 
heating the wire so that the bonding layer of the wire is 
fused to achieve a mutual bonding, and then removing the 
cylindrical member to form an air-coil. 

[0022] Since the primary winding 24 and the 
secondary winding 22 are concentric, they achieve a good 
coupling therebetween. In addition, because the 
secondary winding 22 is wound on the second cylindrical 
member 21b, a sufficient distance is provided between the 
secondary winding 22 and a core (not shown) extending 
through a central aperture of the first cylindrical 
member 21a to achieve a desirable insulation therebetween 
while at the same time keeping the size of the 
transformer small. Because only a single bobbin is used, 
the number of parts, and therefore the cost of 
components, are reduced. Furthermore, because the 
preferred embodiment avoids using wires of different 
thickness on a single bobbin, the time which is otherwise 
required to change wires during the winding process is 
avoided, thereby speeding up the manufacturing process. 

[0023] As a result of the foregoing, the 
transformer 2 0 achieves an improved coupling, reduction 
in size, tolerance for high voltages, and reduction in 
cost compared to the prior art transformers described 
above . 
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[0024] Fig. 3 is an exploded perspective view of 
a transformer 3 0 according to another embodiment of the 
present invention. In Fig. 3, parts which are identical 
or equivalent to those in Figs. 1 and 2, are indicated by 
5 the same reference characters and a further description 

thereof is omitted. 

[0025] The primary difference between 
transformers 2 0 and 3 0 are that transformer 3 0 includes a 
tertiary winding 32 located on the secondary member 21b 
10 adjacent the secondary winding 31. In the preferred 

D embodiment shown in Figure 3, the tertiary winding 32 is 

m located below the secondary winding 31, at axially 

r: removed from the secondary winding 31. A relatively thin 

O wire is preferably used for the secondary winding 31 so 

vf\ 15 as to allow a small current in association with a high 

voltage to flow therethrough. The ends of the secondary 
U1 winding 31 are not connected to the terminals 23. 

Ul Because only a small current in association with a low 

Q voltage flows through the tertiary winding 32, the 

2 0 tertiary winding 32 is implemented by a wire which is as 

thin as the secondary winding 31. The ends of the 
tertiary winding are preferably connected to respective 
terminals 23. 

[0026] In contrast to the transformers 1 and 10 
25 shown in Figs. 4 and 5, respectively, the tertiary 

winding 32 of transformer 3 0 is wound adjacent to the 
secondary winding 31, not adjacent to the primary winding 
24. Because the secondary winding 31 and the tertiary 
winding 32 can be implemented using the same thin wire, 



00502804.2 



- 9 - 



there is no need to change the wire during the winding 
process, saving time and reducing the cost of 
manufacturing. Furthermore, because the tertiary winding 
32 is not wound adjacent the primary winding 24 and is 
5 instead wound directly on the bobbin 21 having the 

terminals 23, the possibility that the ends of the 
tertiary winding 32 are not properly connected to the 
terminals 23 due to the vibration of the bobbin 21 with 
respect to the terminals 23 is reduced, achieving 

10 improved stability. 

[0027] Accordingly, the transformer 30 achieves a 
reduction in cost and improved stability compared to the 
above described prior art even though the tertiary 
winding 32 is incorporated therein. 

15 [0028] Although the bobbin 21 has been described 

in the above embodiments as having a cylindrical 
structure with a circular cross section, the structure is 
not so limited and may have any suitable cross-section. 
[0029] Although the present invention has been 

2 0 described in relation to particular embodiments thereof, 

many other variations and modifications and other uses 
will become apparent to those skilled in the art. It is 
preferred, therefore, that the present invention be 
limited not by the specific disclosure herein, but only 

2 5 by the appended claims. 
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